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To all whom it may concern:- 

Ee it known that a Nixola Tesla, of Vew York, 
in the County an “tate of Vew Yorr, electrician, have in- 
vented certain new and useful Improvements in methods of 
an apparatus for the electrical transmission of Power and 
I do hereby declare that the following is a full, clear 
and exact description of the same, 

The practical : aoineien of the prchlem of the 
electrical Sais ehatedr - and transmisasion of mechanical 
energy involves certain requirements which the apparatus 
anc systems heretofore employed have not Leen capable. of 
fulfilling. 

eueh & solution primarily demands a uniformity of 
speed in the motor, irresnective of its-load within itg 
normal workin, limits. Gn the other hand, it jy necessary 
to attain & freater economy of conversion than has hereto~ 
fore existed, *%5 construct cheaper, more reliable and sime 
Ple apparatus, and such thar al? denver and disadvantares 
from the use of currents.of hirh tension, which are neces~ 
sary to an économica) transmission, may be avoided, 

This invention comprises a new method and appar~ 
atus for effecting the transmission of ‘power by siest ces 
agency whereby many of the present objections are overcome 
and preat econory and efficiency s*cured. | 

In he practice of this invention & motor is ee 
Ployed in which there are two or more independent enerpize- 
ing circuits through ahich are passed, in the manner here=- 
inafter described, alternating currents, which effect a 
Progressive shifting of the mapne+i:m or of the “lines of 


‘= 


Pe 


force" Which, in 2CCordance with well known theorios, pro- 
duceg the Bction or the iibeass 
It fis Obviors that & proper Pronressive shifting 

Or Movement Of the lines of force may be utilized to set 
UP & movenens or rotation or either GQlement of the motor, 
the armature or the riela marne*, and ‘Nat if the CUrrents 
direeten *hrongh ‘he several Circuits of *he notes are in 
the Proper dfreetion no commutator for the motor will be 
remired, £9, 1 ‘void a1] the usual COmmitating anpii- 
ances in the SYStem, tha Mo*%or cirenits are connected di- 
rectly with those ofa sij table alternating current genara~ 
tor. The Practicn; resnlts Of such a System, its economi- 
Cal advantares, and the mode Of its fOnNstruetioy and oper- 


- 


ation wil) be described "ore in detai} by referenco to the 


* 


accompany ing dravings and diagrams. 
Figures } to 8 and 18 to Bf »inclnsive, are dia- 


&Y ams lllustrating the Prineipa) Of the action of thig in~ 


order, 
Referring, firgt *o #igure 9, which jg a diarzram- 
atic representation of a mo*or, a eenerator and comecting 
Circuits tn, accordance with the invention, H is the m0 tor 
zgand G the fenerator for driving it, The motor comprises =. 
&® ring or annulus R, preferably built up op thin insulated 
iron rings or annular plates, so “8 to he as susceptible as 
* possible to variations in itn marpnetic condition. 
This ring ig surrounded by four coils of insulated 


2. 


Wire, syme+ Tieally nl aced, and desi grated by Ce var 
The dismetrically Opposite coils arg Corinected == so ag to. 
COmOperate in naics iv, Producing froe Poles or tiametrical- 
ly opresite Parts of tho ring. The four free ends thus 
lem are Connected to terminals f T.T' T* as indi cated, ia se 
Neer the Ting, and preftersbly ingg da 2? it, therg ig 
mounted 6 an Sxis or shat ao mMernetic disk EMarslly 
Circular in shape, but having two Sce™ents cub away as 
shovwr:. This disk should turn freely within the ring R. 
The generator.¢ is of a, or di rary ~3pe, that: shown « 
inthe presors instance having ftal¢ =arncets NS and a 
cylindrical aTMSlUre core A sound with the tyo coils B Bt, 
The free onds O° cach oi? are carr fied through thé? share 
a’ and Comnected respectivoaly +o trisul ated contact rirgs 
bBbb*' BB’, = Any Convenions form of collector or brush 
bears on each ~ing and ‘orms a terminal by xhich the cur-. 


Tent So ant from the ring is conveyed, These terminals 


Re a 
‘es, 3 


sre conrocted +o She: terminals of tho movor by the wiros.23 


ard L* ir, the manner indicated, shereby two comp! ete cira eo 


mer 
: :* 
“ 


cuits sre “ormed, one including, Sy, the coils 8B of the 


-3 -as. s e 


emorat or md Cc! ot oe the notor, ond the other the ren: 


we ransins now to explain *ho mods of operation oe es 
—_- ae oa ES 


this systea, and for this purpose referorre is made to the. $ 


diagrams Firures 1 to 8 ang 28 +o 8° for an illustration e é 
of the-various phases throurh which the colls of the emn-* — 
ers.or pass when in, operation, and the corresponding and 


resultant -apnetic changes produces in the motor. 
SG = : ’ 


s 


The revolution of the armature of the generator 
betwaen the Tield magnzts EK S obviously produces in the 
coils EF 2* altemating curronts the intensity and direction 
of Which deopmd upon well kiowm laws, In the position of 
the coils indicated in Firure 1, the currert in the coil B: 
is practically nil, whereas the coil Bt at the same time 
is developinr its maxinram currert, and by the mewyis indie 
ested in the description of Figure 9 the circuit including 
this coil may 2lso include, s2y, the coils C C of the motor, 
Pigyrre 18. The result, with the proper conrections, 
would be the magnetization of the ring R, the poles beire 
on the line N. 5S. 

The ssme order ‘of connections beinr observed:.be= 
tween the coil B and tha coils C* ©', the lattor, ahem srav- 
ersed by-S currcit, tend to “ix the poles at right angles 
to the line NS of Pigure 1°. It results therafora, that 
when the ganerator coils have made one-eifhth of a revoe 


lwzion, reaching the position shown in Figure 2, both pairg: 





of coiis C ad C' will be traversed by currents which act .. 
in opposition in so far as the location of the poles is 
: . ™, an nd 


concerned. pne position of the poles will therefore be 


detormiried by the resultant effects of the magnetizing | 


nes 
AS ails 


= 
oe 


‘forces of the colis, that is to SY» it will eoyones al ong ngs! 
the a to a nosition corresponding to o7 emoighth ot the oe 
revolution of the armature of the generator. 

‘In Figure 3 the armature of the generator has pro- ~ 
eeaaea to one-fourth of a revolution. At the point itndi- 
cated the currert tn the coil B is mximum wile in = 


4 


it is nil, the latter coil being in its neutral position. 
The poles of the ring R in Figure 3? will in consequence, 
be shifted to 3 nosition ninety degrees from that at the 
start as shown. The Sendyenone existing st cach succes~ 


sive sighth of cra revolution sre in Like manner show in 


-* a 


A. 
bt, 


the romaining Figures. A shor + referonce to eee ip mieas 
will suffice to m wmderstanding of their sipmificarce. 
Fig: res 4 wid 4% illustrate the conditions which exis¢ 
when the conerator armature has completed three-eifhths of 
s revolution. ere both coils sre generating cur rent , but : 
zr 3+ Bie 

the coil P' having now tered the opposite Meld is gener-" 
atirg a curr in the opposite direction, having the op= 
posite smenct izing effect Hence, the resultant polos 
will be on the line N S as shom. 

Jn Yigure 5 and 5° one half of one revolution has - p 


a. ‘ 
be er: aes cted sith a soeeuenonaiee: ‘movement of the polay® 





line of ¢he motor. In this phase coil B is in its neue 


tral vosition shile coil B‘ is a ing its maxioun cure 


er ee a. - ae 


rots the currant being in the game direction as in Figure; 


~ 
a, 
rf 
st 
rd 


ye | 
#In Figure 6 the armature has compl ated five-eight ths: 


or 


- 


tur ais Mas 


a 


ies 


of s revolution. In this position coil B* develops a. a 


“ig 


whe my tee: ‘en 


aeee poserms es but in the seme direction as befor 6. 


The c ofl ‘B on the other hand, having entered a field of pe: 


*. 
ai. 


opposite polarity, generates 8 eurrent of opposite di- 


a od 
1 Fae aes 


rect ion. The resultant poles sill therefore si on the |: 

re oo 

line 4S Pigure 67, or in other sords, the Sales of the 

ring will be shifted slong “ive-cicghths of its periphery. 
“=. Figures 7 and 7® in the sme manner illustrate 
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ep: phases of the pomerator and ring at hie pes Greens of 
2 revolution, and Figures 8 «nd B2 those at seven-cifrhts 
oF 2 revolution of the fponerator armature. These Figures 
will be resdily understood “rom the Toregoing. 

When 3 complcte revolution is accomplished, the 
comcitions existing at the start are reestablished and thea 
same action is repeated “or the next snd all subsequent 
revolutions, and in general, it =il] now be sec that wary 
revolution of the armature of tha generator produces 8 


correspondirg shiftiry.of the poles or lines of foree a- 


This of featis utilized to produce the rotation of 
2 body or srmature in a variety of ways. For example, 
applying the principle above described to the app arstus 
shown in Yigure 9° the disk D owirg to its tendancy to 
assume that position is shich it embraces the freatest 
possible number of mepnietic lines, is set in rotation ‘ole 
lovire the motion of the lines or the points of greatest 
attraction. 

The disk D ir. Pigure 9, is shown ac cut away on 
opposite sides, om this will riot be aun essanti Ry! to 
ts oparation, as sa:eircular disk, as indicated by dot tod 
lires, os also be maint ined in rotation. This phe- 7 
nomenon ie probably sg cetuatabien 4 to 3 ere ineeite or. 
resistance inherent in the mtal to the rapid shifting of 
the lines:of force throwh the same, shich results in a 
continuoud tengerntisal pull upon the disk that causes its” 
rotstion. This seems to be confirmed by the fact that a 


eircular * ‘ai sk of stool” is more effect ively rotated th avi 
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one of soft iron, for the reason that the former is as— 
sumed to possess 3 greater r resistance to the Serine or 
the magnetie lines. 

m illustration of other forms of apparatus by 
m2ar.s of which ens invention may be carricd out, reference 
is now made tio tho remaining figures of the dravirgs. 

~ Pigure 10 is a view in clevation anid part ‘vertical 

section of 8 motor. Figure 12 is a top view of the same 
th the Mad in section and oxibiting a disgram of the, 
eeanees tana: Sigure ll is an amd or side view of the | 
Emecrator wit the Nolds in secetion. This form of motor 
may be used in pl aca of that described. “Ss : aie 
Dis s cylindrical or drum armature core, which = 


for obvious reasons should be split Up as far ae actica= 


& ~ ae 


ble to prevent the circulation within it of currents of 
induction. Tre cor? is wound longitudinally with to 


colls © EB, the ends of which are al | Seen “8. ca 


we = 





iron shell R which constitutes the Leld msgnet or other” a 
elemnt of the motor, Ths sholl is preferably formod . ee: 


- with Sw slot or opening r, but it aay be cort easun as. show: 


- . wr, 
> > ; 


caertiat ig 
by the dotted lines, and in this event it is preferably os 
made of stecl. © 1s also desirable that this Shell st 


t 


Should be divided up similarly to the armature and or 
similar reasons. 
“AThe generstor for drivirg this motor may be such a 


as thas shown in figure 11. This represents an annular 
~ ' cae ie . = : 7 


or ring armature A surrounded by four coils F F FP’ F', of 
which thoso dismetrically opposite are oornnected in 
series so that Tour free onds are lef which are connected 
to the imsulatec contact rings bbb’ b*, The ring is 
mounted on 8 shaft a’ between the poles N 5S. 

The contact rirgs of each pair of generator coils 
ere connected to those of the metor respectively by means 
of contact brushes and the two prirs of conductors L L L°L* 
as irsiestecd diametrically in Figure 12. 

It is obvious from a considerstior. of the meccding 
Figures that the rotation of the generator ving produces 
currents in the coils ? FP which, being transmitted to the 
motor coils, impart *o the armature core of the motor, mg- 
netic poles which sre constantly shifted sround the core, 
This effect sets up s rotation of the motor armature owirg 


to the sttractive Zoree betweeor, the shell R md the poles 


—_ m * a" y 
2 j =: ‘é 
7. 


of the srmature, but Sasa as the coilg in this case 


move relatively to the shell or Sield maignats the mevoment 


Le 


om 
ive movement o° the poles, 


of the coils is in the opposite direction to © Mosress<.. 


et 


- 
“ a 


Other srrangements of the coils oY both gmerator 
and motor sre possible and a greater number of cireuits °*= 
may be used as will be seen in the txo succeeding Figures. - 


“Pigure 13 is = disgramatic a ration of s motor 
Ae ae 


and 3 ganerstor, connected ant constructed in accovdance ce 


with the invertion. Fipure 14 is an md view of the 


ecnerstor with its field mam2ts in section. a ee 


_—~: 
- 


The *ield of the motor Wis prodwed bypix magret ic 
poles G* s', see:r2d to or projecting from a ring or 


8 


/ ts 
frame H. These magnets or poles are wound with insulated 


opposite 


coils, thos2 ti ames rically ,%o ge othar deing connect edtn 


yairs so as %o sroduce opposite poles in each pairs This 


leaves six free ends which are conrected to the terminals 


ts 
The armature which is mow.ttcd to rotate betwenn 


the poles.2s 3 cylinder or disk D of wrought iron, on the 


Ror 


sham &. Two sopments of the disk are eut away ag chews 
The generat or Sor this motor has, in this inst ance, 
an armature A sound with three coils K Kt ke at 60 Gegree®: 


aparz.e The ends of these soils are connect cd respectively - 

to insulated contact rings 2 e e ‘g'a® af. These rirgs ad 
te ms > - 

are contacted co those of the motor in propor order by > 


moans of collecting trushes ar@d six wires forming the inde= 


pendent sireuits. Tho variations in the strength snd 
Mw . x ioe 


“rigs 
‘ aes ; 


direction of the currents etvansmitted through these eir- 


cults and traversing the coils of the motor produce & | 
steadily” Porogressiye siifting of the result ant attract iver re 
“ye 

. i ep er 

fo ree exerted by the poles G* upon the armature n and con= 7% 


See! 
ae 
ret 


sequent 1y keop the armature in rapid rotation. The spee= 






yt: 
u“ 
xo 


us 


e" is 
A ay 


tH: 








ial advant sc of this. “disposition i‘. “in obtaining fore * 


a io 
AdGs3s, 


concentrat ed and powerMil field. The appilicstion of this ne 


principle to systoms involving multiple circaits corsa, 


wpe eee 


will. be understoed from this apparatus. 


* © 
yet 
1a 


‘Referring now to Figures 15 md 16: Figure 15 is 


FY dingrsnatic ropr esent ati on of a modified disposition of** . 


“,. oe 
"roa ® 


the. inventions Figure ‘\6 dg a horizontal cross section 


of th ¢ motor. 


In this case a disp D, of mapmctie metal, preferably 
cut Sway at odpposit¢e edges as shom in dot ted linosg in the 
Figure, is mcurnted so as to turn froely inside +70 st aston 
ary colls N' N*™ placed at rights anrles to one arother. 

The coils arn Proferably wourd on a “rane 0 of ix msulairg 
material and thoi ore are aconnested to the Fixag termi- 
rnsls TT Tt yt. 

Tho gonerator G6 is a roprescntative of that ciass 
of alternating ecurrost machines in which « stationary ine 
due od clement is Bagloyed, That shom -‘onsists of &-Te- 
volving aa waned or alestro=em pret A wid four inderendat 
Stationary smgenets P Pt wourg with coils. The diametri- 
cally Opposite coils being cornect2d in.series md having 
their ends seeured to the terminals +t t'<+¢'. From these | 
terminals the eurronts are led to tho terninals of they; 
iotor, as rane in tire apes 

The mode of operation is substantially the same 
as in the conus cases, the ewrornts traversing the diils 
of thm aibae having the effoct to tum the disk D. This 
mode of Carrying out the invention has the advantage of 

Be 
dispensing with she slidine contacts in tho sys¢ > 


Pe the forms of motor above described, only one 


———— ~— 
—- * 


of 8 elements, the wmature or the ‘eld magret is pro~ 
22 


“a 


vided with oierrt zing souias It remains then to show hoe: 
both elements rmy be wourd vith coils. Roferaice is theres 
fore had to Figures 17 nd 18, 
Pigure 17 is an od view of such «2 motor with a 
diagram of Connections, Figure 18 is a viey of the ecer~ 


ator with tho nerd magnet s in section. qn Figure 17 the 


10 


field marrnct of the motor consists of 2 ring R, p: referably 
o® thin insulated iron sheets or bards with eight pole 
sieces G’ and corresponding recesses in which four pairs 
of coils V are wourd. The diametrically opposi+e pairs of 
coils ars connactca in series and the ‘res ends connected 
to four tzrminals ¥. ‘The ruse to te sollowed in ere 
ticn being the same 4s horeinbefore explained. 

An ermatir 2 ) with ¢wo soils 8 5" at ripht mepies | 
+o each other, is mounted to rotate inside of tho fiela 
magnet Re the ends of the armature coils are cominected 
to two pairs of contact rings ddd’ ate 

The generator for this motor say b: of any suitable 
kind +o produce surromts of the desir ed eee In 
the presen’ inst anee tt consists of s field magnet NS : 


end an armature A with two coits a right amples, the onds 


Sf ws 
° fel 


of which are connected to four cortact rings bbb’ b' * 
carried by its shart 

The cire wit cor: rece T One are established be tween 
the rings an the emerstor shalt and a-thasic on the hee 
shaft by collecting brushes smd wires 4s previously explain 
ede 7n order to properly mergize the ficld magnst of % he 


MCtor™ , however, che connections are so made with the arma- 


ture coila by wires = thereto that while the po-nts 


~ 


‘ - 


. of viaehiue asi tion Ps greatest penmaey of magnetie::. 
lines of force upon the armature sre shifted in one direc 
tion, ¢ thoag. upon the oe magnet are made to rrogress in 
m opposite dir ection. In oth o uses the operation is 


ii 


a’, 


ident ically tho some as in the other cases described. . ae 
-This arrangement results in an increascd Saeed of rotation. 
In Pigure 17, for example, the terminals of each: | 
sét of fickd coils. are connected with the wires to the arm- 2 
‘ature coils in such way that the field coils will maintain: 
posite “diss in sdvance of the , poles of the armature. | 
+ the drawri nes the Sicld re sre in shun ts to — 


‘th arnatzive, “put. they may be in series or in independent — 


| ei reuits,  .-  . wt . | se "eS 
| a a 

- It, is- obvious that the same prineiple may be ee - 
plied to.th? various typical forms of motor hereinbefore ” 

' aésert bed, | “4: a. cs me 


.Pigure 2 19 is, : a diagram similar to Siere 9, tle 3 a 


lastr eid s modi fication in the motor, . In this feu 2 


a Se 


Tce 


mH). 


“thes var ee taun narts sre the Same as in igure 8, Beaent th at * 


the ‘armature core of the. mot or is wound with two coils. at “ 
ipit-an gles ‘to cach other, the core bei E 2 eylinger ge 
e = “3 


* aisk.** The ‘x0 coils form indenendent closed ebreait Be 
ey 


mer 
. This srr angenent of closed induced cir cuit s will be round. a 


a 3 ie : , 1: oe “d "ap 
to givs very atticient results, “ errs on 
' ra s os : AOS 

e _ whey 

When 3 motor thus co: aaa is not loaded, - but - ect 

nee: 

ruming Sree the. rotation of the srmsture is practiesll yes 
cw ; sa 

“0 7 ee . en eet 
-2% 


synchronous a the rotst ion of “ he aca in the sala,” . 


and: “under these ety cuast ances vory Lit tle current is per= i. 


a be 
I aa ead . 
- "y, = 


“wantitio in the coils & E'. hut if a load is ndded the em 


‘speed ¢ ends +o ‘diminish wid the currents in the eoil sre 


¢ 


: sugmonted so that ‘the rotary ee is ineressed pro por=" 


ae se a ‘ . TiS 


4i onst ely. . 


i2 


This principle of econstraction is obviously capa- 
bl2 of many. modi £2 ed anplicat ions, most of which follow 
as a matter of course fron She con vet euedtons described; 
“or instance, the armature or induced coils or those in 
which the current sre set up by induction, may be held 
stationary ard the sltemsating eyrrents from the gencrin 
tor conducted through the rotating inducing oF Sela coils | 
by er of acaeenie sliding contacts. tt is also sp- = 
saront %nat the induced coils msy tc movable md she mag~ 
netic: parts of the mo-or stationery. ape 

ay, advantage and 3 characteristic feature of mot ors 
construct2d and operated in accordance with this plan, 18. 
shoir capability of. almost inst antancous reversal, by hae 


raversal of one of ene energizing currents from the gonn'x 


ar at OF « 


Chis 


= 
This will be understood from 3% ~onsider at ion of: 


the working cond ¢1 o7iSe Assuming the armature to be rom. 


=~ 


tating in s certain direction following the novenent of ths 





shifting poles, ‘hen let the direct ion of the shifting. be * 
‘e8 A 


reversed mhich my be dane by reversing the connect ions :; ‘§ 


ik 





of one of the +¥wo nergi zing circus ts, If it be voriith | 


in mind that in 8 aynamo-olectric machine the enerTsy aes 


Boa 
a to ts 


veloped ‘s very nearly a to the cube of —_ 
Py = 


specd, it is evident that at such momant m7 exit aorainsry! 
power is brought %0 play in reversiré she motor, rn ade 
dition » «his ‘the resistance of the motot is very grestiy 


~ 


reduced at the moment of veoversal so that 8 much grestecr 


13 


amount of current passes through the onerrizing circuits. 

The phenomenon alluded to, viz! The variation of 
the resistance of the motor, app2rertly like that in ordi= 
mary motors, is trobably attributable tg the variation in 
the. amount of s2lfminduction in the primary or ee ee 
Circuit. 

In lieu of the Siold marprnets for the motors shown 
in the drawings 30™% iron Sield magnets excited by a ane 
tinuous curront may bo used, 

This plan is a very advantageous one, but it ig 
enaractoristic of a motor so oper3ted that if the Mold 
magnesy be strongly omecrrixed by its coils and the cire-:xits 
through the sromature coils closed, assuming the aenerator 
to be runing at a certain speed, the motor will not szart 


bit if the ficld be but slightly energized or in general 


-> oes. 


ta 


in such condition that the magnetic influence of the arme 
ature preponderates in detormininr its magnetic condition, 
the motor will start abdiwith sufficient-enprent, will “reach 
its normal or maxis speed. For this reason it is dee 
sirable to keep, 3% the start and until the motor has 
attained its normal speed, or nearly 30) the SLold circuit va 
open, or to permit but little current to pass through it. 
Arioth er cRaractcristic of this Sprm of motor is. 
that -its direct ion of rotation is not eeveroes by reverse: 
ing the direction of the current through its field coils, 
for the direction of rotation depends, mot upon the polare 
ity of the ficld, but upon the direction in which the 
poles cf the armature sare shifted. To reverse the motor 
the conrections of aither of the nieavine circuits eniet 


14 


It will be found if tre *ields of both the gener= 
ator and motor be strongly energized, that starting the 
gerneratc> starts the motor, ard that the spced of the 
motor is increased in synchronism with the generator. 

Motors constructed and operated upon this princil-~ 
ple meintain aAmost absolutely the same speed for all 
loads within their normal workirg limits, md in practice 
it will te observed that if the motor is suddenly over; 
loaded to such an oxtert as to check its speer, the speed 
of the generator, if its motive power be not %oo grest, 
is diminishad-synchronously with that of the motor. Tage: 
“qualities ronder this vnarticular form of motor very useful” 
uider.certain c onditi ors. 

With this description of the nature of the invmntion’. 
anid of som: of the various ways in which it is carried 
into. effect, attont ion is called to certain snaegotertaie 


pal *y : 
4 


jes which the applications of the invertion possess, snd". 3 


the advantages which it offers. | 
In oe motor , cons sidering for convenienés that" 
represonted in Figure 9, it will be observed that since” ‘thes 
aisk > has a tendency to follow continuously me points of: 
Be ai siete and since eae voints ara nineed! 
erowrid the ring once for each revolution of the armstur 6” 
ee, 
of tic gme rator,. it follows that the movement 0? the gtakg 
D will be synchronous with that of the armature A. This oe 
featice will te ous to exist in 211 other forms in which 


eT 


one revolution of the armature of the generator produced 
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a shifting of the poles of the motor through three hundred 


and sixty dogress. 
In the particular modification showm in, figure 15, 


or in othersconstructed 6n a similar plan, the nvEshee of 
T. wie “= 
alternating impulses resulting from one revolution o” the 


Generator armature is double as compares with the preced- 
ing cases and the polarities in the motor are shiftzd- 
sround twice by one revolution of the gpamerztor emature. 


The speed of the motor will, therefore, be twice that of 


- 
= ~* } 
aie 7 v- 


the goner3tor. 


er Le 


The seme result is evidertly obtained by such a 
disposition as ‘hat shown in Virure 17 were the poles of, 
~ ea =. ee. ‘2 


both clemerts are shifted in opposite divections. 


Again, considering the menaus illustrated by 


~~ 2 Se 2 


"= “a< 


Mgure 9, as tynical of the inet can. it is obvious that 
since the attractive effect upon the disk Dis greatest 


wham the disk is in its S proper rola ok 2 position tc the 
poles developed in ae ring R, that ‘ts to s3y, when its 
ends or poles immediately follow those of the ring, the 


speed of the motor for stl losds within the normal “eornindl 


ee 
€. 


limits of the motor will be pracsically constant. 

It is clearly spparernt that the specd can never | 
exceed the arbitrary limit as determined by the generator ,* 
and also that within certain limits, at least, the speed 
of the motor will be independ cr.* of the strength of the 
cuneein. : 

I¢ will rnov be more readily seen from the above 
description how far tho requirmonts of a praetical system: 


16 


of 


.=3 

Yectrical. transmission of power are realized by this 
invention. It securesi — 

First, a uniform speed under all loads within the Pe 


normal working limits of ¢he motor without the use of an. : 


suxiliary ropulator ° | . ie. 


Second, synchronism between the motor md generat ore: 


- ‘hia, erester efticienty by the nore air ect eppli- 


cation of the current, no cosrmut at ing devices being ren 


- igen 


quired on either the motor or rer x$0F « 


Fourth, cheapness and simplicity of mechanical cons - 


st miction. 


_. #ifsn, the ecspability of gasy management art cons: ae 
oo is ae EE, 
trol. ae f 


Sixth, diminution of dsmger from injury +o persons 


amd SPP aratuse | 


These motors may bo run in series, maltinle sre. 3 


or multiple sories under conditions well understood bY 
Hf x | 


a. oe: a 


thoss skilled in the art, 






of this invertion may be varied ¢ » fer crostag extonki fe 
=f ap. 


in the manner deseribed. By “inderendent® it is not- ee: 


pliad that the cireuits are BOPOSh arse isolated from: 





one Be oth =x, for in some instances there mirht ‘be sieee Fis: 
eal cormcetions tetween them to regulate or modify the | 
action o* -he motor without necessarily producing a new: 
or aitferent action. 
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"+ #0 804 New to froduce the rotation: of a ‘totor 
by intermittently shifting the poles of one Of its elements 
This has heen done py rassiny: throng: independent oner- 
Fizine ebfis ON ONS OF fi:a elements, ths ne ae ea 
Datterv or Other sovree of direct or continuorg currents, 
reversing sien currents by snitable m@échanien] appliances = 
80 that thev are directed through the coils in alternately 
at 
opposite directions. In such Gases, however, the poten- 


tial of the enerzizing currents remains ‘he same, their 


direction only boing chanred. According to the Present. 


** 
rae 5 


aad 


invention, on the Other hand, ¢rie alternatine cUrrents ara 
emrloved and the invention consists in the mode or methed 
of an Apparatus for U*ILlIzIng snet: currents. 

The :lifferencea Letween the two Plans and the ad-~ 
vantages of this one are obvicns, ly Prodvcing an alter- 

. ap a Se 

nating current: each impulse of which involves a risa and~ 
fall of rO%ensinl, the exact conditions of the menerator 
are reprodvesd in the motor, and by such evrrents and the® 
conse went production of resultant poles the rrorression 
of the poles will be continvovs and nat. intermittent. In 
addition to this, the nractical difficulty: or interruptiak . 


or reversing a current of any considerable strenrth is 


such that none of the devises at rresen+ ot could ba ge: 
7a. 


= Phe aor _ 


F ee 
Made as economically or practically effect, the transmisa- 


jon of power by reversing, in the manner Rescribed, a con- 


veTnlona, or direet current or = 
Eu oF | 


In so far, then, asx the nlan of acting upon one 


element of the motor is conterned , my invention involves 


current ores current which while continvors and direct is 
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shifted from coil to coil by aay rorm of comnutator, re- 


ata . And! 
~ «= ~ . 


verser or Paneer: With fagued Oo t:8t part of the in- 


vention #hich consists in equanG tron both elements of the - 
fe , 7 
motor sien tandeusiy:, the use of either Sonnet NG or 


raversed currents is within the scope | of the Anveneien al~. 


™ v_ ad 


= 


thouveh the use of reversed currents is not regarded as of 
mich prac*ical.importanen. 
- Claims:- 


l. The method herein described of electrically 


transmitting power which consists in Prodveinr, a continu= 


£s° aoe ~" 


ously pregressive movement of the polarities of either or 
both elements ( the armature or field maznet or magnets -) 
ofa motor by developing alternating.currents in independ- 
ent cirenits including the magnetizing coils of ecither a 
both elerents, ay herein set forth, 

20%: The combination with a motor containing sepa- : 
rate or independent circuits on the armature or field or 
toth, of an altanating current renerator containing induced. 
circuits connected independen-ly to corresronding circuits 
in the motor whereby a rotation of the senerator prodtces 
a Progressive shifting at the poles of-the motor, as :iereing 
deacribed. 

3. In a system for the electrical transmission of: 

roe fe ae v2 
power, thecombination = of a motor provided with two or more.” 
independent magnetizing coils corresponding to the moter af 


x 


coils and circuits connecting directly the motor ard gene- 
: = io ad 
rator sive in such order that th? currents developed by 


‘the menerator will he passed threusth the corresponding moo- 
tor coils.and thereby produce a prorressive shifting of the 


poles of the ~otor, as herein set forth. 


1 


4. The combination with a motor having an annular 
or ring shaped field and & eylindriead of equivalent arma- 
ture, and independent eoils on the field or armature or 
both, or an alt arnating current generator having corres= 
pondingly endependent: al ‘@nd circuits Aneluding the 


“generator coils and pouceapendiac motor coils in such ~ 


? 


al 


manmer that the rotation of the fenerator causes a pro- 


Jur asesNe arr ne of the poles of the motor in the man- 


ner set Porth. 


5, In 4 system Por the electrical transmission of _ 
power, the combination of the following instrimenalivies, . 
to wit: a motor composed of a disk or its equivalent mount 

ed within & ring or annular field which is Provided with? 
magnetizing coils connected in diamet rically supose 
pairs or groups to indsp sndent terminals, a generator ‘ 
having induced coils or groupe of eoils equal in’numbe ri 
to the pairs or Broups of motor coils and circuits eon= 
nect ing the terminals of said coils to the terminals of 33 


ae ead hla 


the motor respectively ard in such order that the rotaq 7 


~, 


tion of the generator and the consequent production of 


alternating enanerte in the resp ective cirenite Prdueessg 


a Progressive movement of the polarities of the motor, as. 


hereinbefore described. a = 
# aE 
6x The method*herein described of operat ing” ‘elee- ee 


- 


tro magnetic motors which consists in produe ing a progres . 


sive shifting of the ‘Poles of tts arm erure by an atternan: 


+. 
s aaety : 


~'. 


ting ctrrent and enérgizing its field magnats by a con= 
tinuous current as set forth. 


ibe The combination with a motor containing indepen = 


dent indueing Or energizing circuits and closed induced 
20 


circuits, of an alternating current penerator having in- 
duced or ganeratins circuits corresponding to and connected 


with the anerpizing cirevits of the motor, as “set forth. 


= 


An electro-manetic motor having its field maz-> 


~ 


gs. 
| a 
nets wornd with independent coils and its armature with.? 
independent closed cone in a with a source ‘of 
e a i a - if 
alternating currents euneeed to the field coils and capa-~ 


ble of progressively shifting the poles of tha field mac~ 


net, as set rorth, 


New York, Ofek 1333 


Sipned in thesence of 


Anavete & Ibanez, 
Frat B. eg 7-by. 


This is the specification referred to in the afm. 


fidavit of Mixola Tesla, hereto annexed, and sworn to 


before me this tia day ot ofl 1888. 
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